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DETAILED ACTION 



1. This communication is in response to Applicant's Amendment ("Amendment") to Office 
Action dated November 5, 2004, mailed January 31, 2005, and received by PTO February 3, 
2005. 

1-1. Claim 1, 5-9, and 13-15 have been amended. Claims 17-20 have been added. Claims 1- 
20 are pending. 

1-2. Claims 1-20 have been examined and rejected. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

3. Claims 1-4 and 9-12 are rejected under 35 U.S.C. 102(b) as being anticipated by Stanton 
et al., "Initial Wafer Heating Analysis for a SCALPEL Lithography System", Microelectronic 
Engineering, Volume 46, Issues 1-4, May 1999, pages 235-238. 

3-1. Regarding claim 1, Stanton et al. disclose a projection electron lithography system, 
comprising: 
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a lithography tool for emitting a beam of electrons (SCALPEL tool, section 1 , first 
paragraph, page 235) and producing measurement information (Alignment Sensor, Figure 5, 
page 238); and 

a processor including, 

at least one pre-existing model for producing predictive information (Model: 

* 

(pattern + operating state), Figure 5, page 238), and 

an estimator for controlling placement of the beam of electrons based on the 
predictive information from said at least one pre-existing model and measurement information 
from said lithography tool (Measurement Update: Compute Kalman gain, measure to update 
position & error estimates, Figure 5, page 238). 

3-2. Regarding claim 2, Stanton et al. further disclose said estimator compensates for heating 
and beam drift effects (expansion-induced pattern placement errors will require a sub-field 
position correction strategy, abstract, page 235). 

3-3. Regarding claim 3, Stanton et al. further disclose said estimator is a Kalman filter, using 
least-squares based linear matrix algebra (Kalman filter methodology, Figure 5, page 238). 
3-4. Regarding claim 4, Stanton et al. further disclose said system is a SCALPEL system 
(SCALPEL tool, section 1, first paragraph, page 235). 

3-5. Regarding claim 9, Stanton et al. disclose a process for controlling projection electron 
lithography, comprising: 

emitting a beam of electrons (Electron-beam Lithography, section 1, first paragraph, page 

235); 
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producing measurement information on said emitting step (Alignment Sensor, Figure 5, . 
page 238); 

producing predictive information related to the projection electron lithography process 
based on at least one pre-existing model (Model: (pattern + operating state), Figure 5, page 238), 
and 

controlling placement of the beam of electrons based on the predictive information and 
the measurement information (Measurement Update: Compute Kalman gain, measure to update 
position & error estimates, Figure 5, page 238). 

3-6. Regarding claim 10, Stanton et al. further disclose said controlling step is implemented as 
a Kalman filter using least-squares based linear matrix algebra (Kalman filter methodology, 
Figure 5, page 238). 

3-7. Regarding claim 1 1, Stanton et al. further disclose said controlling step compensates for 
heating and beam drift effects (expansion-induced pattern placement errors will require a sub- 
field positioi^correction strategy, abstract, page 235). 

3- 8. Regarding claim 12, Stanton et al. further disclose said process is a SCALPEL process 
(SCALPEL tool, section 1, first paragraph, page 235). 

4. Claims 1-3, 5-11, and 13-19 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Shiraishi, U.S. Patent 6,243,158 issued June 5, 2001, and filed August 4, 1997. 

4- 1. Regarding claim 1, Shiraishi discloses a projection electron lithography system, 
comprising: 
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a lithography tool for emitting a beam of electrons (projection exposure apparatus, FIG. 
1) and producing measurement information (measuring a baseline data, column 3, lines 33-37); 
and 

a processor including, 

at least one pre-existing model for producing predictive information (at least one 
baseline data measured previously, column 3, lines 37-41), and 

an estimator for controlling placement of the beam of electrons based on the 
predictive information from said at least one pre-existing model and measurement information 
from said lithography tool (aligning the projected image, column 3, lines 37-45). 
4-2. Regarding claim 2, Shiraishi further discloses said estimator compensates for heating and 
beam drift effects (the effects of this change can be minimized, column 7, lines 55-64). 
4-3. Regarding claim 3, Shiraishi further discloses said estimator is a Kalman filter, using 
least-squares based linear matrix algebra (Kalman filter, column 8, lines 4-11). 
4-4. Regarding claim 5, Shiraishi further discloses said at least one pre-existing model 
includes a plurality of different pre-existing models and said Kalman filter is an adaptive Kalman 
filter, wherein said adaptive Kalman filter iteratively selects one of said plurality of different pre- 
existing models until a best one of said plurality of different pre-existing models emerges (one, 
two, or more of the previously measured baseline measurement values, column 7, lines 28-40). 
4-5. Regarding claim 6, Shiraishi further discloses said at least one pre-existing model 
includes a plurality of different pre-existing models and said Kalman filter is an adaptive Kalman 
filter, said adaptive Kalman filter having a tunable strength parameter to determine an optimal 
adaptation weighting criterion (weighted average, column 7, lines 35-64). 
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4-6. Regarding claim 7, Shiraishi further discloses said plurality of different pre-existing 
models includes three or more pre-existing models (more of the previously measured baseline 
measurement values, column 7, lines 28-40). 

4-7. Regarding claim 8, Shiraishi further discloses said plurality of different pre-existing 
models includes three or more models (more of the previously measured baseline measurement 
values, column 7, lines 28-40). 

4-8. Regarding claim 9, Shiraishi discloses a process for controlling projection electron 
lithography, comprising: 

emitting a beam of electrons (projection exposure apparatus, FIG. 1); 

producing measurement information on said emitting step (measuring a baseline data, 
column 3, lines 33-37); 

producing predictive information related to the projection electron lithography process 
based on at least one pre-existing model (baseline data measured previously, column 3, lines 37- 
41), and 

controlling placement of the beam of electrons based on the predictive information and 
the measurement information (aligning the projected image, column 3, lines 37-45). 
4-9. Regarding claim 10, Shiraishi further discloses said controlling step is implemented as a 
Kalman filter using least-squares based linear matrix algebra (Kalman filter, column 8, lines 4- 
11). 

4-10. Regarding claim 11, Shiraishi further discloses said controlling step compensates for 
heating and beam drift effects (the effects of this change can be minimized, column 7, lines 55- 
64). 
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4-11. Regarding claim 13, Shiraishi further discloses the predictive information is produced by 
a plurality of different pre-existing models, wherein said controlling step iteratively selects one 
of said plurality of different models until a best one of said plurality of different models emerges 
(one, two, or more of the previously measured baseline measurement values, column 7, lines 28- 
40). 

4-12. Regarding claim 14, Shiraishi further discloses the predictive information is produced by 
a plurality of different pre-existing models, wherein said controlling step has a tunable strength 
parameter to determine an optimal adaptation weighting criterion (weighted average, column 7, 
lines 35-64). 

4-13. Regarding claim 15, Shiraishi further discloses the plurality of different models includes 
three or more models (more of the previously measured baseline measurement values, column 7, 
lines 28-40). 

4-14. Regarding claim 16, Shiraishi further discloses the plurality of different models includes 
three or more models (more of the previously measured baseline measurement values, column 7, 
lines 28-40). 

4-15. Regarding claim 17, Shiraishi discloses a projection electron lithography system, 
comprising: 

a lithography tool for emitting a beam of electrons (projection exposure apparatus, FIG. 
1) and producing measurement information (measuring a baseline data, column 3, lines 33-37); 
and 

a processor including, 
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a plurality of different pre-existing models for producing predictive information 
(one, two, or more of the previously measured baseline measurement values, column 7, lines 28- 
40), and 

an adaptive estimator that iteratively selects a best one of said plurality of pre- 
existing models and controls placement of said beam of electrons based on said predictive 
information from said best one and measurement information from said lithography tool 
(aligning the projected image, column 3, lines 37-45). 

4-16. Regarding claim 18, Shiraishi further discloses said plurality of different pre-existing 
models are only directed to producing said predictive information for corrections associated with 
a die scale (die-by-die mode, column 8, lines 54-58). 

4-17. Regarding claim 19, Shiraishi further discloses said adaptive estimator employs a tunable 
strength parameter to determine an optimal adaptation weighting criterion of said predictive 
information and said measurement information (weighted average, column 7, lines 35-64). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 4, 12, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shiraishi, U.S. Patent 6,243,158 issued June 5, 2001, and filed August 4, 1997, in view of Felker 
et al., U.S. Patent 6,177,218 issued January 23, 2001, and filed March 15, 1999. 
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6-1. Regarding claim 4, Shiraishi discloses a projection electron lithography system in claim 
1. However, Shiraishi fails to expressly disclose said system is a SCALPEL system. 

Felker et al. disclose, "In recent years, lithographic processes in which a charged particle 
beam is used to delineate a pattern in an energy sensitive resist material have been developed. 
Such processes provide high resolution and high throughput. One such process is the 
SCALPEL® (scattering with angular limitation projection electron beam lithography) process" 
(Felker, column 1, lines 37-42). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Shiraishi to incorporate the teachings of Felker et al. to 
obtain the invention as specified in claim 4 because the SCALPEL® process provides high 
resolution and high throughput (Felker, column 1, lines 39-42). 

6-2. Regarding claim 12, Shiraishi discloses a process for controlling projection electron 
lithography in claim 9. However, Shiraishi fails to expressly disclose said process is a 
SCALPEL process. 

Felker et al. disclose, "In recent years, lithographic processes in which a charged particle 
beam is used to delineate a pattern in an energy sensitive resist material have been developed. 
Such processes provide high resolution and high throughput. One such process is the 
SCALPEL® (scattering with angular limitation projection electron beam lithography) process" 
(Felker, column 1, lines 37-42). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Shiraishi to incorporate the teachings of Felker et al. to 
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obtain the invention as specified in claim 12 because the SCALPEL® process provides high 
resolution and high throughput (Felker, column 1, lines 39-42). 

6- 3. Regarding claim 20, Shiraishi discloses a projection electron lithography system in claim 
17. Shiraishi further discloses said estimator is an adaptive Kalman filter (Kalman filter, column 
8, lines 4-11). However, Shiraishi fails to expressly disclose said system is a SCALPEL system. 

Felker et al. disclose, "In recent years, lithographic processes in which a charged particle 
beam is used to delineate a pattern in an energy sensitive resist material have been developed. 
Such processes provide high resolution and high throughput. One such process is the 
SCALPEL® (scattering with angular limitation projection electron beam lithography) process" 
(Felker, column 1, lines 37-42). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Shiraishi to incorporate the teachings of Felker et al. to 
obtain the invention as specified in claim 20 because the SCALPEL® process provides high 
resolution and high throughput (Felker, column 1, lines 39-42). 

Applicant's Arguments 
7. Applicant argues the following: 

7- 1, Formal Matters and Objections 

(1) "the Applicant has amended Figure 5(b) to comport with the detailed description in 
the original application" (page 8, paragraph 2, Amendment). 

(2) "the Applicant has amended paragraph 29 of the original application to correct this 
informality." (page 8, paragraph 5, Amendment). 
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(3) "the Applicant amended Claim 15 to depend on Claim 13" (page 9, paragraph 2, 
Amendment). 

7-2. Rejection of Claims 1-4 and 9-12 under 35 U.S.C. §102 

(4) "Stanton teaches employing a model that is not pre-existing but a model that relies on 
the present operating state of the system" (page 9, paragraph 4, Amendment). 

7-3. Rejection of Claims 1-3, 5-1 1 and 13-16 under 35 U.S.C. §102 

(5) "Shiraishi does not employ a pre-existing model but uses a computation unit to derive 
baseline data based on present baseline data" (page 10, paragraph 3, Amendment). 

7- 4. Rejection of Claims 4 and 12 under 35 U.S.C. §103 

(6) "the cited combination of Felker and Shiraishi does not teach or suggest each element 
of independent Claims 1 and 9 and does not provide a prima facie case of obviousness of Claims 
4 and 12 which depend on Claims 1 and 9, respectively" (page 11, paragraph 4, Amendment). 

Response to Arguments 
8. Applicant's arguments have been fully considered. 

8- 1. Applicant's arguments (l)-(3) are persuasive. The objections to FIG. 5(b), specification, 
and claim 16 in Office Action dated November 5, 2004, have been withdrawn. 

8-2. Applicant's arguments (4)-(6) are not persuasive. Applicant argues the prior art does not 
teach or employ a pre-existing model The Examiner respectfully disagrees with the Applicant's 
arguments. For the purpose of claim examination with the broadest reasonable interpretation, 
any information produced by a model or used as a model output is produced by a pre-existing 
model. 
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Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Herng-der Day whose telephone number is (571) 272-3777. The 
Examiner can normally be reached on 9:00 - 17:30. Any inquiry of a general nature or relating 
to the status of this application should be directed to the TC 2100 Group receptionist: (571) 272- 
2100. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Jean R. Homere can be reached on (571) 272-3780. The fax phone numbers for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Herng-derDay 
June 7, 2005 ' 





